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floating-point execution unit," IBM Journal of Research and Development, vol. 34, 
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generalization, and ^plication, " Technical Report No^PsL-TR-91-463 , Computer 
Systems Laboratory, Stanford University, Mar. 1991. 

ART-UNIT : 277 

PR I MARY -EXAMINER : Malzahn; David H. 

ATTY- AGENT -FIRM: Conley, Rose & Tayon, PC Kivlin; B. Noel Christen; Dan R. 
ABSTRACT : 

An optimized multimedia execution unit configured to perform vectored floating 
point and integer instructions. In one embodiment, the execution unit includes an 
add/subtract pipeline having far and close data paths. The far data path is 
configured to handle effective addition operations, as well as effective 
subtraction operations for operands having an absolute exponent difference greater 
than one. The close data path, conversely, is configured to handle effective 
subtraction operations for operands having an absolute exponent difference less 
than or equal to one. The execution unit may also include a plurality of 
add/subtract pipelines, allowing vectored add, subtract, and integer/floating point 
conversion instructions to be performed. The execution unit may also be expanded to 
handle additional arithmetic instructions (such as reverse subtract and accumulate 
functions) by appropriate input multiplexing. The execution unit may also be 
configured with a leading one prediction unit that is configured to predict the 
position of a leading one value for certain results in order to improve 
normalization times. 

41 Claims, 88 Drawing figures 
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ART-UNIT: 278 

PRIMARY- EXAMINER: Ellis; Richard L . 
ASSISTANT -EXAMINER : Winder; Patrice L . 

ATTY- AGENT -FIRM: Blakely, Sokoloff, Taylor & Zafman LLP 
ABSTRACT : 

In a processor where separate integer and floating point units are utilized, 
conditions generated in the integer unit are transferred and made compatible for 
use in the floating point unit by floating point conditional branch and move 
operations. Conversely, conditions generated in the floating point unit are 
transferred and made compatible for use in the integer unit by integer conditional 
branch and move operations. By providing semantic compatibility of conditions with 
conditional operations in both integer and floating point units, conditions can be 
generated in one numeric unit and operated in the other. 

14 Claims, 9 Drawing figures 



http://westbrs:9000toin7gate.exe?f^ 6/27/04 



Record Display Form 
First Hit Fwd Refs 




Page 1 of 1 




L9: Entry 16 of 18 



File: USPT 



Mar 30, 1999 



DOCUMENT- IDENTIFIER: US 5889984 A 

** See image for Certificate of Correction ** 

TITLE: Floating point and integer condition compatibility for conditional branches 
and conditional moves 



Detailed Description Text (19) : 

Referring to FIG. 6, it depicts the flow of data for specified instructions in the 
case of a condition that is generated in the integer register file. In FIG. 6 (as 
well as in the subsequent FIG. 7) oval shapes represent instructions, rectangles 
represent registers, and arrows are used to indicate the flow of data as a result 
of the instructions. An integer compare instruction (CMP) 3 0 is defined to write 
either all ones or all zeroes into its destination register 13a depending on 
whether its two sources bear the specified relationship (equal to, less than, 
greater than, etc.) to each other. An integer conditional move instruction (CMOV) 
31 is defined to read all bits of its condition source register (which will be 
register 13a) and copy its second or third source into its destination depending on 
the value of the condition of the source register 13a. An integer conditional jump 
instruction (CJMP) 32 is defined to read one or more, or all bits in its condition 
source register 13a and branch (or not branch) as a function of this value. Thus, 
the integer compare operation communicates to the integer conditional jump and 
conditional move operations via bit value (s) in a specified integer register 13a. 

Detailed Description Text (23) : 

Referring to FIG. 7, it depicts the flow of data for the case of a condition that 
is generated in the floating point register file. A floating point compare 
instruction (FCMP) 40 is defined to write either all ones or all zeroes into its 
destination register 23b depending on whether its two sources bear the specified 
relationship to each other. The floating point conditional move instruction (FCMOV) 
41 is employed to read the sign bit of its condition source register 2 3b and copy 
its second or third source into its destination depending on the value of the 
condition in source register 23b. The floating point conditional jump instruction 
(FCJMP) 42 is employed to read the sign bit of its condition source register 23b 
and branch {or not branch) as a function of this value. Thus, the floating point 
compare operation communicates to the floating point conditional jump and 
conditional move operations via the sign bit in a floating point register 23b. 
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CROSS-REFERENCE SECTION This application is a continuation of U.S. patent 
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